To determine the impact of a multifocused interventional program on sharps injury rates. DESIGN: Sharps injury data were collected prospectively over a 9 year period (1990 1998). Pre and postinterventional rates were compared after the implementation of sharps injury prevention interventions, which consisted of administrative, work practice, and engineering controls (ie, the introduction of an anti needlestick intravenous catheter and a new sharps disposal system).
PARTICIPANTS. All Washington State HCWs eligible to file a state fund workers' compensation claim and those who filed a workers' compensation claim for a needlestick injury.
RESULTS. There were 3,303 accepted state fund HCW needlestick injury claims. The incidence of needlestick injury claims per 10,000 full time-equivalent HCWs in hospitals was 158.6; in dental offices, 104.7; in physicians' offices, 87.0; and in skilled nursing facilities, 80.8. The most common mechanisms of needlestick injury by work location were as follows:
for hospitals, suturing and other surgical procedures (16.7%), administering an injection (12.7%), and drawing blood (10%); for dentists' offices, recapping (21.3%) and cleaning trays and instruments (18.2%); for physicians' offices, disposal (22.2%) and administering an injection (10.2%); and for skilled nursing facilities, disposal (23.7%) and administering an injection (14.9%). Nurses accounted for the largest (29%) proportion of HCWs involved, followed by dental assistants (17%) and laboratory technicians and phlebotomists (12%) in non hospital settings. Rates of needlestick injury claims increased for non hospital settings by 7.5% annually (95% confidence interval [CI 95 ], 4.89% to 10.22%; P < .0001). Rates decreased for hospital settings by 5.8% annually, but the decline was not statistically significant (CI 95 , 12.50% to 1.34%; P < .1088). HCWs were exposed to hepatitis B, hepatitis C, and human immunodeficiency viruses in non hospital settings.
CONCLUSION. There was a difference in the incidence rate and mechanisms of needlestick injuries on review of workers' compensation claim records for HCWs in non hospital and hospital settings. OBJECTIVE. To document the costs and the benefits (both in terms of costs averted and of injuries averted) of education sessions and replacement of phlebotomy devices to ensure that needle recapping did not take place.
Costs and Benefits of Measures to Prevent Needlestick Injuries in a

DESIGN.
The percentage of recapped needles and the rate of needlestick injuries were evaluated in 1990 and 1997, from a survey of transparent rigid containers in the wards and at the bedside and from a prospective register of all injuries in the workplace. Costs were computed from the viewpoint of the hospital. Positive costs were those of education and purchase of safer phlebotomy devices; negative costs were the prophylactic treatments and followup averted by the reduction in injuries.
SETTING.
A 1,050 bed tertiary care university hospital in the Paris region.
RESULTS.
Between the two periods, the proportion of needles seen in the containers that had been recapped was reduced from 10% to 2%. In 1990, 127 needlestick (12.7/100,000 needles) and 52 recapping injuries were reported versus 62 (6.4/100,000 needles) and 22 in 1996 and 1997 . When the rates were related to the actual number of patients, the reduction was 76 injuries per year. The total cost of information and preventive measures was $325,927 per year. The cost effectiveness was $4,000 per injury prevented.
CONCLUSION.
Although preventive measures taken to ensure reduction of needlestick injuries appear to have been effective (75% reduction in recapping and 50% reduction in injuries), the cost of the safety program was high. Objective. To study the effectiveness of safety devices intended to prevent percutaneous injuries.
Use of Safety Devices and the Prevention of Percutaneous Injuries
Design. Quasi experimental trial with before and after intervention evaluation. Methods. In October 2005, we implemented a program for the use of engineered devices to prevent percutaneous injury in the emergency department and half of the hospital wards during the following procedures: intravascular catheterization, vacuum phlebotomy, blood gas sampling, finger stick blood sampling, and intramuscular and subcutaneous injections. The nurses in the wards that participated in the intervention received a 3 hour course on occupationally acquired bloodborne infections, and they had a 2 hour "hands on" training session with the devices. We studied the percutaneous injury rate and the direct cost 
Conclusion.
Proper use of engineered devices to prevent percutaneous injury is a highly effective measure to prevent these injuries among healthcare workers. However, education and training are the keys to achieving the greatest preventative effect. 
Effect of Implementing Safety-Engineered Devices on Percutaneous Injury
SETTING.
A 427 bed, tertiary care hospital in Manhattan.
PARTICIPANTS.
All employees who reported percutaneous injuries during the study period.
INTERVENTION.
A "safer needle system," composed of a variety of safety engineered devices to allow for needlesafe IV delivery, blood collection, IV insertion, and intramuscular and subcutaneous injection, was implemented in February 2001.
RESULTS.
The mean annual incidence of percutaneous injuries decreased from 34.08 per 1,000 full time-equivalent employees preintervention to 14.25 postintervention (P < .001). Reductions in the average monthly number of percutaneous injuries resulting from both low risk (P < .01) and high risk (P was not significant) activities were observed. Nurses experienced the greatest decrease (74.5%, P < .001), followed by ancillary staff (61.5%, P = .03). Significant rate reductions were observed for the following activities: manipulating patients or sharps (83.5%, P < .001), collisions or contact with sharps (73.0%, P = .01), disposal related injuries (21.41%, P = .001), and catheter insertions (88.2%, P < .001).
Injury rates involving hollow bore needles also decreased (70.6%, P < .001).
CONCLUSIONS. The implementation of safetyengineered devices reduced percutaneous
injury rates across occupations, activities, times of injury, and devices. Moreover, intervention impact was observed when stratified by risk for blood borne pathogen transmission. Objective. To evaluate the effect of introducing an engineered device for preventing injuries from sharp instruments (engineered sharps injury prevention device [ESIPD]) on the percutaneous injury rate in healthcare workers (HCWs).
Sharp-Device Injuries to Hospital Staff Nurses in 4 Countries
Methods. We undertook a controlled, interventional, before after study during a period of 3 years (from January 1998 through December 2000) at a major medical center. The study population was HCWs with potential exposure to bloodborne pathogens. HCWs who sustain a needlestick injury are required by hospital policy to report the exposure. A confidential log of these injuries is maintained that includes information on the date and time of the incident, the type and brand of sharp device involved, and whether an ESIPD was used.
Intervention. Introduction of an intravenous (IV) catheter stylet with a safety engineered feature (a retractable protection shield), which was placed in clinics and hospital wards in lieu of other IV catheter devices that did not have safety features. No protective devices were present on suture needles during any of the periods. The incidence of percutaneous needlestick injury by IV catheter and suture needles was evaluated for 18 months before and 18 months after the intervention.
Results. After the intervention, the incidence of percutaneous injuries resulting from IV catheters decreased significantly ( ), whereas the incidence of injuries resulting from suture needle injuries increased significantly ( ). INTERVENTION. Implementation of a "safer needle system" composed of various safety engineered devices for needlesafe IV delivery-insertion, blood collection, and intramuscular -subcutaneous injection.
Conclusion. ESIPDs lead to a reduction in percutaneous injuries
RESULTS. Preintervention, the overall annual rate of PIs self reported on the survey was 36.5 per 100 respondents, compared with 13.9 per 100 respondents postintervention (P < .01). The annual rate of formally reported PIs decreased from 8.3 to 3.1 per 100 respondents (P < .01). Report rates varied by occupational group (P ≤ .02). The overall rate did not change between study periods (22.7% to 22.3%), although reporting improved among nurses (23.6% to 44.4%, P = .03) and worsened among building services staff (90.5% to 50%, P = .03). HCWs with greater numbers of PIs self reported on the survey were less likely to formally report injuries (P < .01). The two most common reasons for nonreport (ie, thought injury was low risk or believed patient was low risk for blood borne disease) did not vary from preintervention to postintervention.
CONCLUSIONS. Safety engineered device implementation decreased rates of PIs
formally reported and self reported on the survey. However, this intervention, with concomitant intensive education, had varying effects on reporting behavior by occupation and a minimal effect on overall reporting rates.
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